While there has been much work on long-and shortrange order in binary alloys [1 -3] , very little theoretical insight has been developed for ternary (or, more generally, N-component) systems [3] . As a step toward understanding the basic driving forces in such systems, we have developed a first-principles theory of atomic shortrange order (ASRO) in alloys of an arbitrary number of components [4] and here apply it to the Cu-Ni-Zn system. The fcc ternary system Cu-Ni-Zn is especially interesting because it exhibits a wide range of ordering tendencies: both incommensurate and commensurate chemical ordering and phase separation [5 -8] (2) where P = I/k(r T and T is the absolute temperature. The central quantity of the theory is S~,, which embodies all properties of the electronic structure, including electronhole effects. Explicitly, 5(2l(k) is the Fourier transform of (3) (a'(n, ), l
where (A, )rr is the electronic grand potential averaged with respect to a single-site probability distribution, as in [2, 4, 15, 16] , and is calculated within the KKR-CPA formalism. In the present work, we keep only the "bandenergy" contributions to the second derivative, and defer a full treatment of the "double-counting" and displacive contributions to a later work. The quantity X", is the Onsager cavity-field correction to the mean-field theory, which ensures that the spectral intensity is conserved over the Brillouin zone, atypical of mean-field theories, and is discussed in Refs. [15, 16] . The coupled integral equations that determine both 5(, )(k) and q~"are more general than those of the binary-only case -but, it turns out, no more difficult to implement -further details will be discussed in a forthcoming publication [4] . [14 -16] . The eigenvector of 5 ( ")(ko, T,~) corresponding to the vanishing eigenvalue of q ' describes the polarization of the concentration wave in composition space [4, 17] . From the polarization and the wave vector kyar, the atomic distribution may be determined [4, 17] .
In Fig. 1(a) , we show the off-diagonal components of the Warren-Cowley matrix for Cu2NiZn along the lines W to I to I" in the fcc Brillouin zone at a temperature approximately 10% above T,p. The squares correspond to our calculated points, and the lines are obtained by first finding a least-squares real-space (lattice (2) Fourier series) fit to the calculated Sp, r (k) and then calculating the corresponding np~(k). The real-space fit, in principle, yields real-space interaction parameters, which are sometimes useful in interpreting the results. [7] ) and for CuNi2Zn, as shown in Fig. 3 . This gives some idea of where the boundary of the region of (100) ASRO lies, and is in good agreement with experiment [6] . In the Zn-poor region, we find clustering tendencies for binary CuNi [4] , in agreement with experiment [5, 13] Fig. 1(b 
